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DAM SAFETY INSPECTIONS: 

ROUTINE VS. NON-ROUTINE 
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Types of Inspections 
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vs. 

Non- 

Routine 
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USACE Routine Inspections 

 Daily Operations 

 Annual Inspections 

 Periodic Inspections 

 Periodic Assessments 
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Training Opportunities 

 http://www.usbr.gov/ssle/damsafety/trn_domestic.html 
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Training Opportunities 

 http://www.damsafety.org/conferences/?p=1695

54c8-0c6c-4b54-8974-1cc280cf527a 
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Routine Inspections 

 Daily Operations 
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Wanapum Dam 
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Non-Routine Inspections 
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Initiating Events 

 Earthquakes 

 Floods 

 Volcanoes 
Mount Rainier 

Mud Mountain Dam 
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Initiating Events 

 Earthquakes 

 Floods 

 Volcanoes 

 Zombie 

Apocalypse? 
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Know Your Failure Modes 
Fundamental Cause 

Sabotage 

Earthquake Instability 

Faulty Construction 

Gate Failure 

Sliding 

Deformation 

Spillway Erosion/Breach 

Overtopping 

Seepage/Piping 
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Source: NRC, Safety of Existing Dams, 1983  

 

Source: NRC, Safety of Existing Dams, 1983  
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Floods 
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Visual Symptoms of Distress 
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Interpreting Instrumentation 

Example: Howard 

A. Hanson Dam 
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Build a Model 
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Build a Model 
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Build a Model 

 

Assume homogeneous 
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Build a Model 

 

Assume homogeneous 

Assume no-flow boundary 
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Build a Model 

 

Assume homogeneous 

Assume no-flow boundary 

Assume 

no-head 

boundary 
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Build a Model 
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Build a Model 
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Build a Model 
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Build a Model 
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Build a Model 
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Build a Model 
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Reality 

DRY 

DRY 

DRY 
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Reality 

DRY 

DRY 

DRY 

Perched water? 
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Reality 

DRY 

DRY 

DRY 

Perched water? 
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Trends 

 Graph of Piezo vs pool. 
y = 0.096x + 966.3 

R² = 0.9186 
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Howard Hanson Dam Embankment Piezometer 104-1 Thresholds and Limits 

Projected H=P 
(reservior = piezometer) Line 
 

Inferred projected 
No Flow condition 

Project: Howard Hanson Dam 
Piezometer: Embnakment Piezometer 104-1 
Location: Upstream embankment, left of center 
Lat/Long: 
Sensor Elevation: 1070 
Top of Casing Elevation: 1189.5 
Data from 2009 - 2016 
Piezometer water level elevation has shown an 
approx. 1.3' upward historical trend 



BUILDING STRONG® 

Non-Failure Model 
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Failure Model: Drain Plugging 

 

Fines plug 

gravel drain 
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Failure Model: Drain Plugging 

 

Fines plug 

gravel drain 
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Failure Trends 

 Graph of Piezo vs pool. 
y = 0.096x + 966.3 

R² = 0.9186 
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Drain Plugged? 
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Failure Model: Piping 

 

Pipe 

connected 

to drain 
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Failure Model: Piping 

 

Pipe 

connected 

to drain 
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Failure Trends 

 Graph of Piezo vs pool. 
y = 0.096x + 966.3 

R² = 0.9186 
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Piping 
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Spill Event Example 
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Failure Model – Spill Induced Uplift 
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Setting Thresholds & Limits 
Uplift Pressures1: 

Threshold values: 

► 830 feet for one instrument 

► 810 feet for all instruments 

Limit values:   

► All instruments under one 

mono above 810 feet 

Or 

► An equivalent distribution of 

uplift that causes the sliding 

factor of safety to be less than 

1.3 

1. Based on analyses using EM 1110-2-2100 for sliding and floatation 
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1997 pre-deflector & new 

joint seals 

790

7
9
0

790

800

800

800

8
0
0

800

8
0

0

8
0
0

810

810

803.9

790.7

795.8

789

787.1

787.5

785.7

808.4

811.2

802.6

789

807.7

803.2

803.6

810.4

795.4

808.2

810.3

812.4

809.7

789 789 789 789

802.2

788.6

806.8

792.6

789.7

787.1

803.7

803.3

791.2

789

794.8

794.6

797.4

794

790.9

787.7

796.3

786.1

787.8

793.3

1997 SPILL TEST
UPLIFT PRESSURE CONTOURSUPLIFT PRESSURE CONTOUR

(2-FOOT INTERVAL, HATCHED
DOWNSLOPE)

S-A

S-B

S-C

S-D

S-E

S-AS-AS-A

S-BS-BS-B

S-CS-CS-C

S-DS-DS-D

N-A

N-B

N-C

N-D

N-E

N-A

N-B

N-C

N-D

N-EN-E

N-D

N-C

N-B

N-A

N-D

N-E

N-C

N-B

N-A

C

SE 1/2SE 1/2 SF 1/2 SG 1/2 SH 1/2 SE 1/2

10 11 12 13 14 15

15 16 17 18 19

BAY

MONO

NO RESPONSE
(WATER LEVEL BELOW
INSTRUMENT SENSOR)

INCREASING PRESSURE
TREND AT END OF TEST

PRESSURE REACHED
PLATEAU DURING TEST

LEGEND

0 1 2 3 4

0 20 40

SCALE:  1" = 20'

INSTRUMENT INSTALLED IN 2007,
PRESSURE APPROXIMATED USING
TAILWATER ELEVATION

NO RESPONSE

788

788

7
8
8

7
8
8

7
8
8

788.6

785.2

785.5

786

786.8

787.3

785.2

789.3

790.8

786.6

784.5

788.5

785.7

785.4

793

787.2

788.7

791.3

794.1

787

784.9 785 784.6 783.1

784.4

785.2

787.2

786.7

789.9

784.7

785.7

784.9

784.8

784.6

784.7

785.7

786.2

787.3

788.8

784.2

785.4

785.3

783.9

786.8

2008 SPILL TEST
UPLIFT PRESSURE CONTOURS

S-A

S-B

S-C

S-D

S-E

S-AS-AS-A

S-BS-BS-B

S-CS-CS-C

S-DS-DS-D

N-A

N-B

N-C

N-D

N-E

N-A

N-B

N-C

N-D

N-EN-E

N-D

N-C

N-B

N-A

N-D

N-E

N-C

N-B

N-A

C

SE 1/2SE 1/2 SF 1/2 SG 1/2 SH 1/2 SE 1/2

10 11 12 13 14 15

15 16 17 18 19

BAY

MONO

LEGEND

0 1 2 3 4

0 20 40

SCALE:  1" = 20'

INCREASING PRESSURE
TREND AT END OF TEST

PRESSURE REACHED
PLATEAU DURING TEST

NO RESPONSE
(WATER LEVEL BELOW
INSTRUMENT SENSOR)

NO RESPONSE

UPLIFT PRESSURE CONTOUR
(2-FOOT INTERVAL, HATCHED
DOWNSLOPE)

PRESSURE CLOSELY TRACKED

TAILWATER ELEVATION

2008 post-deflector & 

new joint seals 

40 

Uplift History 



BUILDING STRONG® 

Spill Monitoring 

 Change uplift/joint 

movement instrument 

readings from daily to 

every 15 minutes. 

 Review data once per 

day. 

 Twice daily visual 

inspections of 

drainage gallery 
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Earthquakes 

 Post event inspection. 

 Include mileage criteria and show possible 

earthquake sources near our projects. 
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USACE EQ Inspection 

Requirements 

Earthquake 

Magnitude 

Epicenter Distance From the Dam (Miles) 

(Inspect dam if epicenter is within this 

distance to the dam.) 

4.5 10 

5.0 50 

6.0 75 

7.0 125 

8.0 200 
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NWS projects 

M 8 

M 7 

M 6 
M 5 

Cascadia SZ 

Seattle Fault 
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EQ Notification 

https://sslearthquake.usgs.gov/ens/ 

 

https://sslearthquake.usgs.gov/ens/
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Thank You for Your Attention 


